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TITLE OF THE INVENTION 

Reception Apparatus and Picture Data Processing Method 
BACKGROUND OF THE INVENTION 
Field of the Invention 

This invention relates to a reception apparatus for receiving television broadcast 
and a method for processing picture data of the television broadcast. 
Description of the Related Art 

Heretofore, there is known a method employing an analog video printer as a 
method for printing a picture demonstrated on a display monitor of a television 
receiver. 

In this case, the same analog picture signals as a picture demonstrated on the 
display monitor of the television receiver are supplied from the television receiver to 
the analog video printer. The analog picture signals, supplied to the analog video 
printer, are digitized and sequentially written in a frame memory in the analog video 
printer in terms of a frame of the picture demonstrated on the display monitor as a 
unit. 

If a user has issued a command for printing a picture demonstrated on the 
display monitor, the frame memory of the analog video printer ceases to be updated, 
so that the picture to be printed is determined. Then, data of the picture to be printed 
is read out from the frame memory and converted into data for printing. Based on 
these data for printing, the analog video printer executes the processing for printing. 
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This prints the picture demonstrated on the display monitor of the television receiver. 

Meanwhile, in printing pictures or letters using a printer, it usually takes tens 
of seconds since the printer has started the processing for printing until the processing 
comes to a close. On the other hand, pictures of television broadcast are demonstrated 
on the display monitor of the television receiver one after another. 

The result is that, when printing a picture demonstrated on the display monitor 
of the television receiver, the contents of the picture demonstrated on the display 
monitor of the television receiver are changed in the course of processing for printing 
by the printer, so that, when the processing for printing by the printer comes to a close, 
it may be an occurrence that a picture being printed differs completely from a picture 
demonstrated on the display monitor of the television receiver. 

In such case, the user, who has selected the picture to be printed at an instant 
from a temporally changing picture sequence, necessarily feels uneasy whether or not 
the selected picture is an appropriate one or whether or not a mistake has not been 
made in the operating timing. However, the user is unable to confirm this until the 
processing for printing by the printer comes to a close. 

As a method for the user to confirm the picture for printing, it may be 
contemplated to cause the display monitor of the television receiver to continue to 
display the picture selected by the user, without displaying the pictures of the 
television broadcast now on air, until the processing for printing by the printer of the 
user-selected picture comes to a close, or until the user confirms the contents thereof. 



However, it is also inconvenient if the sequence of pictures demonstrated on 
the display monitor of the television receiver is interrupted in this manner each time 
the processing for printing is executed. 
SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide a reception apparatus 
and a picture data processing method in which, in printing a picture of a television 
broadcast demonstrated on the display monitor of the television receiver, the user is 
enabled to check the picture he or she has selected, without interrupting the displayed 
pictures of the television broadcast. 

In one aspect, the present invention provides a receiver for receiving television 
broadcast and for synthesizing plural received pictures, including a reception antenna 
for receiving television broadcast, display data outputting means for outputting picture 
data of the television broadcast received over the reception antenna as display data to 
a picture display device, a picture data memory for transiently storing the picture data 
from one image plane demonstrated on the picture display device to another, printing 
command inputting means for inputting a command for printing a picture 
demonstrated on the picture display device, printing command outputting means for 
reading out picture data held on the picture data memory to output the picture data as 
printing data to a printing device when a command for printing the image plane 
demonstrated on the picture display device when a command for printing an image 
plane demonstrated on the picture display device is inputted to the printing command 



inputting means and picture data synthesis means for synthesizing picture data of 
television broadcast received over the reception antenna to the picture data held on the 
picture data memory when a command for printing the image plane demonstrated on 
the picture display device is inputted to the printing command inputting means. 

When the command for printing the image plane demonstrated on the picture 
display device is inputted to the printing command inputting means, the display data 
outputting means outputs picture data synthesized by the picture data synthesis means 
as display data to the picture display device to display a printing image in a portion of 
an image plane of the picture display device. 

With this reception apparatus, television broadcast is received by reception 
means. The picture data of the television broadcast, received by this reception means 
are outputted by display data outputting means on the picture display device as display 
data. On the other hand, picture data of the television broadcast are temporarily held 
by data holding means from one image plane demonstrated on the picture display 
device to another. 

Moreover, in this reception apparatus, a command for printing a picture 
demonstrated on the picture display device is inputted to printing command input 
means. When the command for printing the picture demonstrated on the picture 
display device is inputted to the printing command input means, picture data held by 
the picture data holding means is read out and outputted as printing data to the printing 
device. 



When the command for printing the picture demonstrated on the picture display 
device is inputted to the printing command input means, picture data synthesis means 
synthesizes the picture data of the television broadcast received by the reception 
means to the picture data held by the picture data holding means. The synthesized 
picture data is outputted by the display data outputting means to the picture display 
device as display data. 

That is, if, in this reception apparatus, no command for printing a picture 
demonstrated on the picture display device is inputted to the printing command input 
means, picture data of the television broadcast received by the reception means is 
directly outputted as display data to the picture display device. 

On the other hand, if the command for printing the picture demonstrated on the 
picture display device is inputted to the printing command input means, the printing 
data output means reads out the picture data held by the picture data holding means 
to output the picture data as printing data to the printing device, while the picture data 
synthesis means synthesizes the picture data of the television broadcast received by 
the reception means to the picture data held by the image data holding means to output 
the synthesized picture data as display data to the picture display device. This displays 
a printing image in a portion of the image plane of the picture display device. 

In the reception apparatus according to the present invention, in which, when 
a command for printing a picture demonstrated on the picture display device is 
inputted to the printing command input means, the picture data synthesis means 



synthesizes the picture data of the television broadcast received by the reception 
means to the picture data held by the picture data holding means and outputs the 
synthesized picture data as display data on the display data output means to 
demonstrate a printing image in a portion of the image plane of the picture display 
device, the picture data of the television broadcast may be demonstrated on the picture 
display device without intermission, while the user is able to confirm the picture 
desired to be printed. 

Meanwhile, in the reception apparatus according to the present invention, the 
picture display device is desirably connected over an internal bus to the display data 
output means. By connecting the picture display device in this manner to the display 
data output means over an internal bus, the picture display device can be unified to the 
reception apparatus to transmit the display data from the display data output means at 
an elevated speed to the picture display device. 

Moreover, in the reception apparatus of the present invention, the printing 
device is desirably connected to the printing device output means over an internal bus. 
By connecting the printing device over the internal bus to the printing data output 
means, the printing device can be unified to the reception apparatus to transmit the 
printing data from the printing data output means at an elevated speed to the printing 
device. 

In another aspect, the present invention provides a picture data processing 
method in which picture data of the television broadcast received by reception means 



is supplied as display data to a picture display device to demonstrate an image plane 
corresponding to the display data on the picture display device, the picture data is 
stored in picture data storage means from one image plane demonstrated on the picture 
display device to another, and in which, when a command for printing an image plane 
demonstrated on the picture display device is inputted, picture data held in the picture 
data holding means is read out and outputted as printing data to a printing device, and 
the picture data of television broadcast received by the receiving means is synthesized 
to picture data held in the picture data holding means. The resulting synthesized data 
is routed as display data to the picture display device for demonstrating a print image 
on a portion of an image plane of the picture display device. 

With this picture data processing method, picture data of the television 
broadcast can be demonstrated on the picture display device without intermission, 
when printing the image plane demonstrated on the picture display device, while the 
user is able to check the picture desired to be printed. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.l is a schematic view showing an illustrative structure of a picture printing 
system according to the present invention. 

Fig.2 is a block diagram a typical picture print system constructed to permit a 
receiver to receive the analog television broadcast. 

Fig.3 is a block diagram showing a typical picture print system constructed to 
permit a receiver to receive the digital television broadcast. 



Fig.4 is a schematic view showing printer built-in type television receiver in 
which a display monitor and a printer are unified to a receiver. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to the drawings, preferred embodiments of the present invention will 
be explained in detail. 

Fig. 1 schematically shows an example of a picture printing system 1 comprised 
of a display monitor 3 and a printer 4, connected to a receiver 2 embodying the present 
invention. 

In this picture printing system 1, the receiver 2 and the display monitor 3 are 
interconnected over an external bus 5, whilst the receiver 2 and the printer 4 are 
interconnected over an external bus 6. These external buses 5, 6 may, for example, 
be iLINK buses. 

The receiver 2 receives analog television broadcast or digital television 
broadcast, and routes picture data of the television broadcast over the external bus 5 
to the display monitor 3, such as CRT (cathode ray tube) or LCD (liquid crystal 
display), to demonstrate a picture corresponding to the picture data on the display 
monitor 3. The receiver 2 also includes an internal frame memory so that received 
picture data of the television broadcast can be transiently held from one image plane 
demonstrated on the display monitor 3 to another. 

The receiver 2 also is provided with means for accepting a command from a 
user for printing a picture now being demonstrated on the display monitor 3. Among 
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means for accepting a command by the user, there are, for example, a reception unit 
8 for receiving signals from a remote controller 7 and a "printing" button 9 provided 
on a front panel. 

On reception of a command by a user to print the picture now being 
demonstrated on the display monitor 3, such as on reception by the reception unit 8 of 
signals from the remote controller 7 or on pushing the "printing" button 9 provided on 
the front panel, the receiver 2 reads out the picture data held in the frame memory to 
send the read-out picture data as printing data over external bus 6 to the printer 4, such 
as a color laser printer, to cause a picture corresponding to the picture data, that is the 
picture demonstrated currently on the display monitor 3, for example, the picture 
demonstrated at an instant of pushing the "printing" button 9, to be printed by the 
printer 4. 

On the other hand, on reception of a command by a user to print a picture 
demonstrated on the display monitor 3, the receiver 2 synthesizes the picture data of 
the television broadcast being received to the picture data transiently held in the frame 
memory, to send the synthesized picture data to the display monitor 3, to generate a 
slave image plane 1 1 of, for example, the picture-in-picture or the window type on an 
image plane 10 of the display monitor 3, to demonstrate the picture to be printed by 
the printer 4 (print image) in this slave image plane 11. 

That is, in the present picture printing system 1, the picture data of the 
television broadcast, currently received by the receiver 2, are usually supplied directly 
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to the display monitor 3, on which a sequence of pictures corresponding to the picture 
data of television broadcast are demonstrated as moving pictures on the display 
monitor 3. If the user inputs a command for printing the picture demonstrated 
currently on the display monitor 3 to the receiver 2, the picture data of the television 
broadcast and the picture data transiently stored in the frame memory are synthesized 
together. The synthesized picture data then are routed to the display monitor 3. This 
generates a slave image plane 11 on the image plane 10 representing the moving 
pictures of the display monitor 3 so that a print image is demonstrated as a still image 
in the slave image plane 1 1 . 

This permits the user to refer to the slave image plane 1 1 of the display monitor 
3 to check the picture about to be printed. Since the portion of the image plane 10 of 
the display monitor 3 other than the slave image plane 1 1 continues to display moving 
pictures corresponding to the picture data of the television broadcast as before, the 
user is able to view the moving pictures corresponding to the picture data of the 
television broadcast without intermission. 

Meanwhile, the slave image plane 1 1, generated in the image plane 10 of the 
display monitor 3, is obstructive for the user in viewing the moving picture displayed 
on the master image plane. Therefore, the display of this image plane 10 is desirably 
terminated when the user has checked the picture to be printed. Specifically, with the 
present picture printing system 1, the display of the input pinch roll 1 1 is desirably 
terminated at a time point when the processing for printing by the printer 3 has come 
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to a close, or when a command for terminating the display of the print image is 
inputted to the receiver 2. 

In the above description, the slave image plane 1 1 is generated in the image 
plane 10 of the display monitor 3 when a command for printing a picture demonstrated 
on the display monitor 3 is inputted by the user, and a print image is displayed in the 
slave image plane 1 1 5 whilst moving pictures corresponding to he image data of the 
television broadcast are continuously displayed in the main image plane. Conversely, 
the moving pictures may be continuously displayed on the slave image plane 1 1 
generated in the image plane 10 of the display monitor 3, as a print image is displayed 
in the main image plane. 

An arrangement in which the receiver 2 receives the analog television broadcast 
is explained in further detail. 

Fig. 2 shows a block diagram of a typical picture printing system 1 having a 
receiver 2 for receiving analog television broadcast. 

The analog television broadcast, sent out from a broadcasting station as the 
ground wave, is received by an antenna 21 of the receiver 2, and thence supplied to a 
tuner 22. The timer 22 performs processing operations, such as channel selection, 
under control by a system controller 23, and sends out the picture data of the selected 
channel to a picture color signal circuit unit 24. 

The picture data, supplied to the picture color signal circuit unit 24, is separated 
in this picture color signal circuit unit 24 into analog RGB. The picture data, separated 
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into analog RGB, is sent to a display data output unit 25, while being converted by an 
AID converter 26 into digital data, which is written in a frame memory 27. 

The display data output unit 25 sends the analog RGB, supplied from the picture 
color signal circuit unit 24, to the display monitor 3 over the external bus 5, as display 
data, under control by the system controller 23. This causes a picture of the analog 
television broadcast to be demonstrated on the display monitor 3. 

The frame memory 27 temporarily stores the picture data, converted into digital 
data in the A/D converter 26, from one frame of the picture of the analog television 
broadcast demonstrated on the display monitor 3 to another. That is, data 
corresponding to a frame currently represented on the display monitor 3 is held in this 
frame memory 27. When the frame of the picture demonstrated on the display monitor 
3 is switched to the next frame, and data of the next frame is sent to the frame memory 
27, the frame memory 27 is updated, so that the data of the next frame is held in the 
frame memory 27. 

Meanwhile, data writing and readout to or from the frame memory 27 is 
performed by a memory controller 28 under control by the system controller 23. 

When the user inputs a command for printing the picture currently represented 
on the display monitor 3 to a command input unit 29, the memory controller 28 halts 
the updating of the frame memory 27 to read out the picture data held by the frame 
memory 27, that is the data of he picture currently represented on the display monitor 
3. 
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The picture data read out from the frame memory 27 is supplied to a print data 
outputting unit 30, while being converted in a D/A converter 31 into analog signals 
which are supplied to a picture data synthesis unit 32. 
43. 

The print data outputting unit 30 sends the picture data read out from the frame 
memory 27 to the printer 4 as printing data over the external bus 6. The printer 4 
performs printing based on the printing data supplied from the print data outputting 
unit 30 to print the user-specified picture demonstrated on the display monitor 3. 

When fed with the picture data read out from the frame memory 27, the picture 
data synthesis unit 32 synthesizes the picture data read out from the frame memory 27 
to the image data from the picture color signal circuit unit 24 to generate the slave 
image plane 1 1 in the image plane 10 of the display monitor 3, as well as to generate 
picture data, which permits the printing image to be demonstrated in the slave image 
plane 1 1, to send the generated picture data to the display data output unit 25. 

The display data output unit 25 usually sends the analog RGB, supplied from 
the picture color signal circuit unit 24, to the display monitor 3 as display data. When 
a printing command is inputted by the user from the command input unit 29, and the 
synthesized picture data are supplied from the picture data synthesis unit 32, the 
display data output unit 25 sends the synthesized picture data as display data to the 
display monitor 3. 

Thus, in the image plane 10 of the display monitor 3, a slave image plane 1 1 of, 
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for example, the picture-in-picture type, is generated, and a picture of a usual analog 
television broadcast is demonstrated in the main image plane, whilst a print image is 
demonstrated in the slave image plane 11. Alternatively, the print image is 
demonstrated on the mai image plane, whilst a picture of a usual analog television 
broadcast is demonstrated in the slave image plane 11. 

More specifically, the above-described picture printing system 1 , that is the 
picture printing system 1 having a receiver 2 for receiving the analog television 
broadcast, is realized by providing a frame memory, having the functions of accepting 
a print command and of temporarily holding picture data, in an analog television 
receiver having the function of generating a picture-in-picture type slave picture, and 
by connecting a printer to this analog television receiver. 

An embodiment in which the receiver 2 is configured for receiving the digital 
television broadcast is hereinafter explained. 

Fig. 3 shows block diagram of an embodiment of the picture printing system 1 
having a receiver 2 for receiving the digital television broadcast. In the picture 
printing system 1, shown in Fig.3, the receiver 2 is configured as a set top box (STB) 
for receiving hybrid signals comprising moving picture data compressed in accordance 
with MPEG2, and the letter information, such as the XML data, multiplexed thereon. 

The hybrid signal, transmitted from the broadcasting station as the digital 
satellite broadcast or cable television broadcast, is received over an antenna, cable 
modem etc by a tuner 41 of the receiver 2. The tuner 41 performs e.g., channel 
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selection, under control by a system controller 42. 

The hybrid signal of the selected channel is separated into a baseband wave and 
further separated by a demultiplexer 44 into the moving picture data compressed by 
the MPEG2 and the XML data. 

The XML data, separated by the demultiplexer 44, is decoded by an XML 
decoder 45 and held by a browser image plane memory 46. On the other hand, the 
moving picture data, separated by the demultiplexer 44, is decoded by an MPEG2 
decoder 47, so as to be routed to a multiplexer 48 and to a frame memory 49. 
52. 

The multiplexer 48 synthesizes the moving picture data, decoded by the 
MPEG2 decoder 47, to the XML data held by the browser image plane memory 46, 
under control by the system controller 42, to generate display data, which is routed to 
a display data output unit 50. 

The display data output unit 50 sends the display data, supplied from the 
multiplexer 48, to the display monitor 3 over the external bus 5. This demonstrates an 
image plane, consisting in a mixture of the moving picture and the letter information, 
on the display monitor 3. 

The frame memory 49 transiently holds the moving picture data, decoded by the 
MPEG2 decoder 47, from one frame of the moving picture demonstrated on the 
display monitor 3 to another. That is, this frame memory 49 holds data for one frame 
of the moving pictures displayed on the display monitor 3. When the frame of the 
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moving pictures demonstrated on the display monitor 3 is switched to the next frame, 
and data of the next frame is supplied to the frame memory 49, the frame memory 49 
is updated, so that the data of the next frame are held by the frame memory 49. 

Meanwhile, the writing and readout of data to or from the frame memory 49 is 
executed by a memory controller 5 1, under control by the system controller 42. 

If now a command for printing a picture demonstrated on the display monitor 
3 is inputted by the user to a command input unit 52, the memory controller 5 1 halts 
the updating of the frame memory 49 to read out the data of the frame picture held by 
the frame memory 49, that is the data of the moving picture demonstrated on the 
display monitor 3. 

The moving picture data, read out from the frame memory 49, is sent to the 
multiplexer 48 and to a multiplexer 53. 

The frame picture data supplied to the multiplexer 53 is synthesized in this 
multiplexer 53 with the XML data held by the browser image plane memory 46 . The 
synthesized image is supplied to a print data output unit 54 as print data. 

The print data output unit 54 routes the print data, supplied from the multiplexer 
53, over the external bus 6 to the printer 4. The printer 4 perfonns the printing, based 
on the printing data supplied from the print data output unit 54, to print out an image 
plane consi sting in a mixture of the picture on the display monitor 3 as designated by 
the user and the letter information. 

Meanwhile, if the frame picture data read out from the frame memory 49 is 
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directly supplied to the print data output unit 54 as display data, without the 
intermediary of the multiplexer 53, it is possible to print only the picture on the display 
monitor 3 specified by the user. 

Usually, the multiplexer 48 synthesizes the moving picture data from the 
MPEG2 decoder 47 to the XML data held by the browser image plane memory 46, as 
described above, to generate display data, which is supplied to the display data output 
unit 50. However, if a printing command is inputted from the user to the command 
input unit 52, and the frame picture data, as read out from the frame memory 49, is 
supplied to the multiplexer 48, the multiplexer synthesizes the frame picture data read 
out from the frame memory 49 to the display data comprised of the moving picture 
data from the MPEG2 decoder 47, synthesized to the XML data from the browser 
image plane memory 46, to generate the slave image plane 1 1 in the image plane 10 
of the display monitor 3. The multiplexer 48 also generates display data which causes 
the printing image to be displayed in the slave image plane 1 1 to send the generated 
display data to the display data output unit 50. 

This generates the slave image plane 1 1 of, for example, the picture-in-picture 
type slave image plane 11 in the image plane 10 of the display monitor 3, while 
displaying an image plane comprised of a mixture of the usual moving picture and the 
letter information, and a print image, in the main image plane and in the slave image 
plane 11, respectively. Alternatively, the print image and the image plane comprised 
of a mixture of the usual moving picture and the letter information are displayed in the 
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main image plane and in the slave image plane 1 1, respectively. 

If the multiplexer 48 synthesizes the XML data from the browser image plane 
memory 46 to the frame picture data read out from the frame memory 49 to prepare 
data for representing a print image, an image plane comprised of the picture on the 
display monitor 3, as specified by the user, and the letter information, existing as a 
mixture, is displayed as a print image. On the other hand, if the frame picture data 
read out from the frame memory 49 is directly used as data for demonstrating the print 
image, only the picture on the display monitor 3 specified by the user is displayed as 
a print image. 

The foregoing description has been made of the picture printing system 1 in 
which the display monitor 3 is connected over the external bus 5, such as the iLINK, 
to the display data output units 25, 50 of the receiver. Alternatively, the display 
monitor 3 may be connected to a high-speed internal bus to the display data output 
units 25, 50 of the receiver. In this case, the display monitor 3 is unified to the receiver 
2 so that the display monitor 3 and the receiver 2 together operate as a television 
receiver so that it is possible to transmit the display data from the display data output 
units 25, 50 at an elevated speed to the display monitor 3. 

Also, the foregoing description has been made of the picture printing system 1 
in which the printer 4 is connected to the print data outputting units 30, 54 of the 
receiver 2 over the external bus 6, such as iLINK. Alternatively, the printer 4 may also 
be connected over the high-speed internal bus to the print data outputting units 30, 54 
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of the receiver 2, in which case the printer 4 is unified to the receiver 2 so that the 
print data from the print data outputting units 30, 54 can be transmitted speedily to the 
printer 4. 

Moreover, if the display monitor 3 and the printer 4 are both connected to the 
receiver over high-speed internal buses, the picture printing system 1 is constructed 
as a printer-built-in type television receiver 60, as shown in Fig.4. Since the picture 
printing system 1 is constructed in this mariner as the printer-built-in type television 
receiver 60, it is possible to increase the data transfer rate between the receiver 2, 
display monitor 3 and the printer 4 as well as to improve the operability and to achieve 
space saving. 
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